
AD-I.56 417 NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DMS i/li
G LEN ROAD DAM (NN 3i U)CORPS OF ENGINEERS WALTHAM
MA NEW ENGLAND DIV FEB 79

UNCLRSSIFIED F/G 13/13 NL

moIIIIIImllIIII
,mhEIhEEmhhIE
EEEEEEEEEELIHBmi

BEIEEEEEEEuEEE
Hmhhmhmhhml



1.0 '4 2I IIII_____ .~ 32 2.2
L 3140 III~

III I.........."111

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS- 963-A

6'

4"

. . . . . . . . ..*



lit 'CONNECTICUT RIVER BASIN

CDLEANON. NEW HAMPSHIRE

In

GLEN ROAD DAM* *

NH 00159 :..

h STATE NO 134.12

17
L PHASE I INSPECTION REPORT -

NATIONAL DAM INSPECTION PROGRAM

06mg t ully legibia reproductionl

I* *

.LECTE

m111JU 0U uL81985j

LU~L -J DEPARTMENT OF THE ARMY
'NEW ENGLAND DIVISION, CORPS OF ENGINEERS

WALTHAM, MASS. 02154

FEBRUARY 1979M __ '

1385 06 14 029



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.

im

9,

* . ~.-. .



'INC' ASSITMD~.*
SECURITY CLASSIFICATION OF THIS PAGE (When Does Entered)

DOCUENTAION AGEREAD INSTRUCTIONS
REPORT DOUETTO AEBEFORE COMPLETING FORM

1. REPO0RT NUMBER 2.GVT ACCESSION No. 3. RECIPIENT'S CATALOG NUMBER

4.- IT E (nd Sbtite) . TYPE OF REPORT & PERIOD COVERED

GlenRoadDamINSPECTION REPORT

NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL SPROMNOG EOTNME

DAMS
7. AUTI4OR(eJ S. CONTRACT OR GRANT NUMBER(&)

U.S. ARMY CORPS OF ENGINEERS ..
NEW ENGLAND DIVISION

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASK
AREA S, WORK UNIT NUMBERS

It. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

DEPT. OF THE ARMY, CORPS OF ENGINEERS February 1979
NEW ENGLAND DJIVISION, NEDED 11. NUMBER OFPAGES

424 TRAPELO ROAD, WALTHAM, MA. 02254 53_____________
14. MONITORING AGENCY NAME 6 ADDRESSI djItfogmi froom Con,Ulnj OIl,..) 1. SECURITY CLASS. (of till. ftPl)

UNCLASSI FIED
Its. DECL ASSI PIC ATION/ DOWN 1RADING

SCHEDULE

16. DISTRIBUTION STATEMENT (of Uill. ROPWQt

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (of tile sefradI onewedift DiceS N. 20, fifeMt from ASPS"t)

IS. SUPPLEMENTARY NOTES

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

IS. KEY WORUS fCoent an POWWOO O"It 006000I Mecew and0*1'I blob~ck mane)

DAMS, INSPECTION, DAM SAFETY,

Connecticut River Basin
Lebanon, New Hampshire
Mascoma River.

20. ABSTRACT (Conltinue an reverse sid. It nec...er and 1~10il IPY blueS Rmne)

The dam has a hydraulic height of 22;ft. with a length of 175 ft.---The dam
is in poor condition and there are virious major conoerns which must be cor-
rected. It is small in size with a significant hazard potential classification. _iv

DD 1473 EDI.TIO. OF I -OV ES IS OBSOLIE'L -



, 

I 
I

';. 

r !,"'i

I L.

'3-I

,1 I
__ I

-" 

, 33 
.! '3 P

.-

,,, .

,,,,.

- I 
/1"

o 
/( 

I 

. ,.

, -F

* a.

, .. , - . - - - . - -"+ . -. w-. a . . . . . . - . .a/'.~ N~- 

- -



~ )
~

- ~ ~

~ -i.~

7 ~&

iiLI' ~'

I ~ K -,

V
* .~..i :.

~1
* . . - 'I

-~-- ~--

.,,

-- I-

'K S

~ ~ "

tF1  1 ~., ~

6 - '

I~r~itJ4 h
~

i -'1

*
It [I -* 4

~,. - 0 .

S

4,



~.

h ;

~.K
-

~-a ~o-

~I ~ 
.uA

-V%$p~ 7Th ~LLLI~ ~
-- i--f 1 I

A v

J~ 
14!4 *

'-*1 -
tti4T - i

-
4 4 1

* 
~i.

~ ~ ~

1 I -~

~~:j~: ~ 

. .

.5 .- , 
1* ~

R.J~ '.

.t, .j

* H -

0 I I- *,<-~ -
V

I ~-.

V...

L. -. I
I A~.

/1

A. S

~ 1

Jf~4:
I,

I. ... ,

T

/**V** ..

V. 

il

it '.dj
____ 

'1

____ C, 
U'

L .,. ~fr -1

I'

V.,

* 
.

:~.

I-i

* 
~ y

r ~I ii

:;..:v.

0 
4

t -

- -~--- -~ 
--

1 ~ 
-



9 r

'9 ~

I.

/

K.

~ ~

P.

I t~)

- ~' ~

*/1 F.
l'~1!//'~L

1 4-

,,~ - -~ .

0 1 I,

Lit- .,.
I i I,~.1.

I . Il.",

\~. .;

~10 -

* I (V

'-A

~ ~

si.

"P

I.

/ 4-
*1

I

/

'I

*

4 a -- r-- ---

4-40
h..

- ~



[DEPARTMENT OF THE ARMY
NEW ENGLA%:Z ='16151N. CCFPS C ENGINEERS

4Z4 TRAPELO FOAD ;ion F ',r
* . WALTHAM. 'AASSACHLSETTS 02154

NED D 2*iCELUO:

.HD-r-ble '3u-11 J. Callen - oe
vrorof the '7 ate of -- .7-vhire W-

* u.:~i, ew 0apir 3PJ)

Dear Governor Callen:

* I am forwarding to you a copy of the Glen Road Damn Phase I Inspection
Report, which was prepared under the National Program fo'r Inspection of
N.ot-Federal Damis. This report is preserted for your uise and' is based
upon a visual inspection, a review of the past perforn-ance and a brief*
h-,-r ological study of the dan. A brief assessment is included at the

of t.,c :-")Qrt. * d * jp.' Ler)C .CsjoC t:.e
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up.*-
a c-,ion is a vitally important part of this programn.

Acopy of this report has been forwarded to the Water Resources Board, 0
the cooperating agency for the State of New Hampshire. In addition, a

* copy of'the report has also been furnished the owner, City of Lebanon,
* 51 North Park, Engineering Department, Lebanon, New Hampshire 03766.

Copies of this report will be made available to the public, upon*
.,est, by this office under the Freedom of Information Act. In the

case of this report the release date will be thirty days from the date
of t'his letter.%%

I wish to take this opportunity to thank you and the Water Resources
4Board for your cooperation in carrying out this program.

Sincerely,

* mIn!XB SCM EIDER
As stated Colonel, Corps of Fngineers

Division Engineer
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NATIONAL DAM INSPECTION PROGRAM " "
PHASE I INSPECTION REPORT

Identification No.: NH00159
Name of Dam: Glen Road Dam
City: City of Lebanon
County and State: Grafton County, New Hampshire
River: Mascoma River

" Date of Inspection: November 9, 1978

BRIEF ASSESSMENT

- * Glen Road Dam,-a-lso known a-s -Mascoma Dam No. 3,- has a
hydraulic height of 22 feet, is 175 fmet.-in length, and ** '* . -

5 feet. wide at the crest. It is a run-of-the-river timber-
- crib dam, with crest faced on upstream and downstream sides
- with plank decking.'> The northwest abutment consists of

two gated 6'5" di-areter conduits with operable lift mech-
anisms. -A 6-fmt.low-flow sluiceway, centrally located in
the spillway, has had the gate lift mechanism removed..---

-" The southeast abutment gatehouse is inoperable. The dam
. spans a reach of the Mascoma River, and is located in west-

central New Hampshire. Maximum storage capacity is about
60 acre-feet. The pond is 0.2 miles in length with a 0 •
surface area of about 3.5 acres.

The dam is in poor condition. Major concerns are: the
deteriorated planking on the upstream face and crest, and
absence of much of the decking downstream; absence of and
the deteriorated condition of structural timbers; eroded or - 0

. - displaced rockfill on downstream side; large leakage and/or
seepage along downstream toe, around sluiceway, and between .--.-.
spillway and gate structure; and silt accumulation upstream - - -.

-.[ of and on the dam.

Based on small size and significant hazard potential • O
classifications in accordance with Corps guidelines, the
test flood is Probable Maximum Flood (PMF). A test flood
outflow of 15,825 cfs (82 csm) would overtop the dam by
2.8 feet (9.7 feet over spillway crest). The spillway, if
it remained in place, would pass 8,470 cfs or about 54
percent of the test flood. A major breach at top of dam * O
would probably result in the loss of no lives but could
conceivably cause significant property damage.

The owner, the City of Lebanon, should implement the results
of the recommendations and remedial measures given in Sec-
tions 7.2 and 7.3 respectively, within one year after receipt - 0

of this Phase I inspection r

Warren A. Guinan
Project Manager
T.H.P.E. 2339

* 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



This Phase I Inspection Report on Glen Road Dam ..

has been reviewed by the undersigned Review Board members. In our .

opinion, the reported findings, conclusions, and recommendations are

consistent with the Recommended Guidelines for Safety Inspection of

Dams, and with good engineering judgement and practice, and is hereby

submitted for approval.

OS PH W t;NEGAN, JR., E
aer Co2 gol Branch 

.

%-ngineering Division

Design Branch
Engineering Division.

JOSEPH A. MCELROY, CHAIR?{AN ~
Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division -

I S 0

APPROVAL RECOMENDED:

LEF RYA R
Chief, Engineering Division



PREFACE

This report is prepared under guidance contained in the

Recommended Guidelines for Safety Inspection of Dams, for I. ' ..-. _.
Phase I Investigations. Copies of these guidelines may be * 0
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving S S
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a ...

Phase I investigation; however, the investigation is intended " -

to identify any need for such studies.

In reviewing this report, it should be realized that the S AIL
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the-inspection team. In cases where the reservoir
was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the ..
normal load on the structure and may obscure certain conditions • 0
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be.
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspec-
tion can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed 0 O
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event,
a finding that a spillway will not pass the test flood should .
not be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.

iv
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Figure 1-Overview of Glen Road Dam. .

vi



- ~,rnoo \Therord' "hettoO I ?j P k. ~te.- ~ i
Canter 12. el

'3230 4
10t E lm R*n00~ l). . heod > - "'~'"' VCt hi 9~ Wall

/ o m o c cinn a .- v e s P l y m o u t h 2 S ~ j
-23180 Groton M1 lymout4 -

C4M

No~ Md~Noh ckppe 23 10"L~ S. 3
NoAic k AM -- / Bria

LOCAIO /,"'fo Ea A
t1 n aftn CuTter)

4 1~. 1
~~~"'~VO range~ts lt rnt

-~ C~ Sprng. .&r.
Is/ .. 0 o 2' P

emodI 22 0 .
4

N wot U I I..: Pd Sc TA wisi JIMST4 Sfrt'' ,

Cete larh ontst Hamptont -

DA LOCATION East hdF a22;e1 \0

e'd 1 4dY 4 Uit

Meride 27rSo

to. O1.f.i GJ Rflf Hill

3. C n ., C2 3. rtdis. Flat '* 4. h

2CALE INv MILES-

__________ GLE ROA.DAP-kLOCATION MA
* MAPBASE ON TATE F NE "AMrHI'

OFFroCdoL AIHA A.MSOARVRNWHIHR

*~~ Pote 6- 6 AndoverSS 0 S0IoI20 C- Franklin



NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

GLEN ROAD DAM

JXl SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972
- - authorized the Secretary of the Army, through the Corps

of Engineers, to initiate a National Program of Dam
- . Inspection throughout the United States. The New England

Division of the Corps of Engineers has been assigned the
responsibility of supervising the inspection of dams with- . kL.
in the New England Region. Anderson-Nichols & Company,

.. Inc. has been retained by the New England Division to in-
* spect and report on selected dams in the State of New

Hampshire. Authorization and potice to proceed were issued
to Anderson-Nichols under a letter of November 20, 1978

L from Max B. Scheider, Colonel, Corps of Engineers. Contract * *
No. DACW33-79-C-0009 has been assigned by the Corps of
Engineers for this work.

b. Purpose

(1) To perform technical inspection and evaluation . .
of non-Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely manner
by non-Federal interests.

(2) To encourage and prepare the States to initiate
quickly effective dam safety programs for non-Federal dams. * .1

(3) To update, verify and complete the NationalInventory of Dams.

1.2 Description of Project .

a. Location. Glen Road Dam (Mascoma Dam No. 3) is
located in the City of Lebanon, New Hampshire. The dam is a
run-of-the-river dam spanning the Mascoma River, a major
tributary of the Connecticut River. After discharging over
the dam, the Mascoma River flows south then westerly for a
distance of 1.5 miles before becoming confluent with the
Connecticut River. The dam is shown on U.S.G.S. Quadrangle,
Hanover, Vermont - New Hampshire with coordinates approxi-
mately at N 430 38' 06", W 720 18' 18", Grafton County, New
Hampshire. (See Location Map page vii.)

* ... . f
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b. Description of Dam and Appurtenances. Glen Road Dam
is a rock-filled timber-crib run-of-the-river dam, with a
hydraulic hcight of 22 feet, and 175 feet long. The spillway
is 123 feet long placed between two concrete abutments. As
originally constructed, the dam has a plank facing on the up- 'S .
stream face, crest, and downstream face. The northwest abut-
ment structure served as the foundation to a power plant.
Two headgates control two 6'5" diameter conduits that discharge
into the former tailrace. The gates are manually operated with
control mechanisms located directly above each gate. The south- - .
east abutment structure served as the inlet works to a penstock . ..9
to supply a power plant farther downstream. The gates are -

" manually operated with control mechanisms located directly
above each gate, but are now inoperable. Access to the gate-
house on the southeast side of the dam from Glen Road is by ..- > 7-
a suspension foot bridge above the spillway of the dam. At
the center of the dam there is a 6-foot sluiceway with dis- S
charge controlled by a 6.5'W x 8.5'H timber gate. The lifting
mechanism for this gate has been removed.

c. Size Classification. Small (hydraulic height - 22
feet; storage - 60 acre-feet) based on storage ( 50 to
<1000 acre-feet) as given in Recommended Guidelines for Safety ..
Inspection of Dams.

d. Hazard Classification. Significant Hazard. A major
breach in the dam would probably result in no loss of life but .
could cause appreciable property damage. (See Section 5.1 f.)

e. Ownership. The earliest recorded ownership was the
Grafton County Electric Light and Power Company, in 1930.
Ownership was transferred to the Granite State Electric Com-

. pany between 1935 and 1937 and then transferred again to the
* City of Lebanon sometime after 1963.

f. Operator. The current owner and operator of the dam
*., is the City of Lebanon, New Hampshire, Engineering Department,

51 North Park. Phone: (603) 448-4220.

* g. Purpose of Dam. The dam was originally constructed *
to provide storage to producc electricity from a power plant
located at the dam. This use was discontinued prior to 1930.

* From that time on the dam provided water for plant No. 4
which was located about one mile downstream. A penstock led
directly to the No. 4 plant. The dam and penstock is now

* abandoned. •

h. Design and Construction History. The original dam
was constructed prior to 1930. It was reconstructed in 1940

'" by the New England Power Service Company for the Granite
State Electric Company. A full set of plans of the new dam

1-2 ]
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were found on file at the New Hampshire Water Resources
"- -. Baord (NHWRB). ( See Appendix C.) 2

Si. Normal Operational Procedures. No operational
I procedures or maintenance are being done at this time. .O ..

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 193
square miles (123,520 acres) of predominantly wooded terrain.

* - b. Discharge at Damsite

(1) Outlet Works (conduits) - Two 6'5" diameter
*-[[ conduits @ invert elevation 402' MSL. Combined capacity at :.. .-.

top of dam - 1540 cfs @ 419' MSL. Sluice gate not operable.
Penstock at gatehouse on southeast abutment not operable..• k

(2) The maximum discharge at damsite - a U.S.G.S.
gaging station with a drainage area of 153 square miles is
located on the Mascoma River near Mascoma, New Hampshire. A
maximum discharge of 5840 cfs was recorded at this gaging

* Q  station during the March 1936 flood. Using this figure, the 0 *
tmaximum discharge at damsite can be interpolated to be about
6,950 cfs.

(3) Ungated spillway capacity @ top of dam -

8,470 cfs @ 419.0' MSL * 0

(4) Ungated spillway capacity @ test flood elevation -
14,120 cfs @ 421.8' MSL

(5) Gated spillway capacity @ top of dam elevation -

not applicable

(6) Gated spillway capacity @ test flood elevation -

not applicable

(7) Total spillway capacity @ test flood elevation -

* 14,120 cfs @ 421.8' MSL ---"---

(8) Total project discharge @ test flood elevation -
15,825 cfs @ 421.8' MSL

c. Elevation (feet above MSL based on elevation from dam
* plans on southeast abutment at elevation 420.11' MSL.) .

(1) Streambed at centerline of dam- 396.8 ( at
downstream toe)

(2) Maximum tailwater - with an estimated maximum
9t discharge of 6,950 cfs during the March 1936 flood, maximum •

tailwater could be estimated to have been 403' MSL.

1-3
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(3) Upstream invert low-level outlets - 402.0

(4) Recreation pool - not applicable

(5) Full flood control pool - not applicable .-, .o....

(6) Spillway crest - 412.1

(7) Design surcharge (Original Design) - unknown

(8) Top of dam - 419.0 -9

(9) Test flood pool - 421.8

d. Reservoir (miles)

(1) Length of maximum pool - 0.4 AIL

(2) Length of pool at spillway crest - 0.2

(3) Length of flood control pool - not applicable

e. Storage (acre-feet)

(1) Recreation pool - not applicable

(2) Flood control pool - not applicable

(3) Spillway crest pool - 30 (approximate) O

(4) Top of dam - 60 (approximate)

(5) Test flood pool - 76 (approximate)

f. Reservoir Surface (acres) ,

(1) Recreation pool - not applicable " ... -

(2) Flood control pool - not applicable

(3) Spillway crest - 3.5 (approximate)

(4) Test flood pool - 6.5 (approximate)

(5) Top of dam - 5.6 (approximate)

S' 1-4
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g. Dam

(1) Type - rock-filled timber crib between two
vertical concrete walls; available records indicate that dam-

3 ,J is founded partly on "ledge" and partly on "gravel"• . -

(2) Length- 175'

(3) Height- 23' (structural height)

(4) Topwidth - 5'

(5) zoning - not applicable

(6) Impervious core - not applicable

(7) Cutoff - unknown

(8) Grout curtain - unknown

h. Diversion and Regulating Tunnel. Not applicable.
(See j. below)

i. Spillway

(1) Type - timber-crib run-of-the-river

(2) Length of weir - 123'

(3) Crest elevation- 412.1' MSL

(4) Gates - One 6.5' x 8.5' sluice gate at the
center of the spillway which controls discharge into a 6-foot
sluiceway. The lifting mechanism has been removed and the
gate is in the closed position. The only discharge through
the sluice is leakage.

• (5) U/S Channel - Mascoma River - The channel bottom
'' -upstream is covered with silt. The south bank of the channel

is heavily covered with trees. The north bank of the channel _
immediately upstream is lightly covered with brush.

(6) D/S Channel - The channel downstream of the dam
is generally wide and unobstructed. The channel bottom is in
bedrock and contains many large boulders. A railroad bridge,
with no center pier and with abutments well back onto the W -
sides of the valley, is located a few hundred feet downstream
of the dam. The Mascoma River discharges into the Connecticut
River slightly over 1.5 miles downstream of Glen Road Dam.

*" Located along this reach is a large shopping mall.

1-5
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(7) General - 4-foot wide suspension access bridge
over spillway.

j. Regulating Outlets. No gates are in operation at
the present time. The two gates at the southeast abutment -0
gatehouse are closed and the lifting devices are inoperable.
These gates were the inlets to a surge tank for a penstock
to power station No. 4. At the northwest abutment one of the
two gates which controls two 6-foot, 5 -inch diameter conduits
is partially open but both are jammed with timber and other
debris. The lifting mechanisms appear to be operable. S -

0 A*lil ,. .---. 0..

*1 0

n I 0

1-6
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SECTION 2ENGINEERING DATA

2.1 Design

No engineering design data were disclosed for Glen Road Dam.

2.2 Construction

The reconstruction plans of Glen Road Dam in 1940 by the
New England Power Service Company for the Granite State
Electric Company are the only construction data that were

* available.

2.3 Operation AL

No engineering operational data were disclosed.

2.4 Evaluaion

a. Availability. A search of the files of the NHWRB
and contact with the owner revealed only a limited amount of
recorded information. Reconstruction plans were found in
the files of the NHWRB.

b. Adequacy. The final assessments and recommenda-
tions of this investigation are based on the visual inspec- -
tion and the hydrologic and hydraulic calculations in con-
junction with the available 1940 reconstruction plans.

c. Validity. The dimensions on the existing plans
were consistent with what was seen at the time of the

"- inspection.

b 0
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SECTION 3.
VISUAL INSPECTION

3.1 Findings

a. General. Glen Road Dam is a low, run-of-the-river
dam which impounds a reservoir of small size. At the time of
the inspection, the water level in the reservoir was about
2 feet below the crest of the dam, and the entire flow of _ 4.
the river was leaking through the dam and gates. The down-
stream face of the dam was dry and accessible for inspection.
Both abutments were also accessible for inspection.

b. Dam. Glen Road Dam is a rock-filled timber-crib
structure, about 23 feet high, 5 feet wide at the crest, and 5
175 feet long. (See Appendix C - Figure 2.) As originally
constructed, the dam had a plank facing on the upstream face,
crest, and downstream face. The plank facing which is visible
above water level on the upstream face is badly deteriorated.
(See Appendix C - Figures 3 and 4.) At one location there is
a small whirlpool, which is presumably evidence of a large 0 0
concentrated leak through the upstream plank facing. The
planks on the crest of the dam are also badly deteriorated.
Most of the plank facing on the downstream face is missing,
and a few remnants are very badly deteriorated. Several
pieces of the timber-crib structure are also missing, and the
remnants that are still in place and visible are badly deteri- . 0
orated. Significant quantities of the rockfill have also been
washed out from the downstream side of the crib. (See Appen-
dix C - Figures 5 and 6.) The individual pieces of rockfill . .
are about 1 to 2 feet in size.

Substantial quantities of leakage and/or seepage are dis- 0 •
charging from the downstream toe of the dam along its entire
length. At some locations the noise of water cascading down
through the rockfill can be heard. The greatest concentra-
tion of leakage is adjacent to the low-level, gated sluice
near the center of the dam. (See Appendix C - Figures 2 and
5.) It was not possible to determine from the visual inspec- ._
tion whether the leakage at the sluice was taking place
primarily through the gate itself or through the zone immedi- - .

ately around the sluice. There are also concentrations of
leakage, but of much smaller magnitude, adjacent to each
of the gate structures at the ends of the dam. "

The northwest end of the dam appears to be founded on bed-
rock which is visible at the downstream toe of the dam. At
the southeast end of the dam, sand, gravel, and boulders
are visible at the downstream toe. These observations are

3-1
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consistent with the comment in a questionnaire dated June
12, 1935 (prior to renovation of the dam in 1940) to the
effect that the dam was founded on "ledge at north end,
probably gravel at the south end."

A number of logs have washed over the dam and are lodged
on the downstream face near the north abutment. (See -
Appendix C - Figure 6.)

A large amount of debris is lodged against the intake struc-
ture on the northwest end of the dam substantially restrict- ,.-

ing the flow. (See Appendix C - Figure 7.) Silt has
accumulated in the reservoir to an elevation several feet
below the crest of the dam.

A concrete gate structure is located at either end of the
dam. (See Appendix C - Figures 8 and 9.) No evidence of : .o AL

* seepage through the abutments was noted around the ends of
the concrete gate structures, although as mentioned above, "
evidence of concentrated leakage was visible at the con-
tacts between the dam and the two gate structures.

* c. Appurtenant Structures 0 *
(1) Northwest Abutment Gate Structure. The

existing northwest abutment gate structure served as the
foundation for a power plant. Visual inspection of the
existing concrete structure indicates that the concrete is -
deteriorated. (See Appendix C - Figure 10.) Numerous areas--0 0
have spalled and the downstream face of the structure shows
efflorescence. The concrete training walls have numerous
cracks and general areas of spalling. The visible portion
of the wooden gates is deteriorated and the downstream ends
of the steel draft tubes are badly corroded. (See Appendix
C - Figure 11.) The remaining mechanical gate operating
mechanisms appear in fair condition with minimal deteriora-
tion. (See Appendix C - Figure 12.) Although the two gates
are in the open position, wood and other debris has collected
in front of the gate openings and substantially obstructs
flow.

(2) Southeast Abutment Gate Structure. The existing
southeast abutment gate structure served as the inlet works to
a penstock supplying a power plant farther downstream. (See

.- Appendix C - Figure 9.) Visual inspection of the structure
revealed the concrete below the first floor level is spalled
and cracked in numerous areas. The upstream face of the
concrete and gates has been silted to within two feet of the
dam crest. The wood-frame building has also deteriorated and
has been vandalized.

0
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The interior of the structure was not inspected because
of the presence of septic sewage odors. The hand operated

.- gate mechanism which is still intact is in fair condition.
The exposed portion of the concrete penstock downstream of
the gate structure was observed to be in fair condition
with limited surface spalling.

(3) Service Bridge. The cable-suspended walk bridge
over the dam was observed to be fair condition. (See Appendix
C - Figure 13.) The main suspension cable was observed to
be corroded on the surface. The deck of the walkway is con- * .

*structed of treated wood plank. Some evidence of deterioration
- was observed in the wood decking. It was also noted that the

south end of the suspension bridge deck was loose from the
bearing pad. At the time of inspection, entrance to the bridge
from the northwest abutment was boarded up, preventing free
access to the bridge.

d. Reservoir Area. The drainage area above the dam is
rolling terrain. The lower elevations are generally clear
and the higher elevations are generally forested. Upstream
of Glen Road Dam are several dams; the nearest one is about

* one-half mile upstream. The reservoir is silted up to about
* 2 feet below the crest of the dam on the southeast side; silta-

tion is much lower on the northwest side. (See Appendix C -

* Figure 14.)

e. Downstream Channel. The channel downstream of the
|* dam is generally broad and unobstructed. (See Appendix C -

Figure 15.) The channel bottom consists primarily of bed-
rock and boulders, with some sand and gravel. A railroad
bridge, with no center pier and with abutments well back
onto the sides of the valley, is located a few hundred feet
downstream of the dam. The Mascoma River discharges into - •

*the Connecticut River slightly over 1.5 miles downstream of
Glen Road Dam.

3.2 Evaluation

* Based on the visual inspection, Glen Road Dam is considered
. to be in poor condition. The timber-crib and the rockfill in

the crib are so badly deteriorated and eroded that the dam
could wash out under floodflow conditions. If the dam does
wash out, the quantity of water that will be released is
relatively small, because of the silt in the reservoir. A
large volume of silt might be carried downstream over a period _

*. of months or years. The silt itself may contain pollutants,
if any were dumped in the river in years past. Pollutants
could cause environmental damage downstream if the dam were
breached, either accidentally or deliberately.

3-3
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SECTION 4

OPERATIONAL PROCEDURES -

4.1 Procedures

No operational procedures have been followed for the Glen

Road Dam as it has essentially been abandoned.

4.2 Maintenance of Dam .

"-". . The City of Lebanon is responsible for the maintenance of
Glen Road Dam. At the present time nothing is being done
to maintain the dam. '"

4.3 Maintenance of Operating Facilities * _

At the present time no maintenance is being performed on
the operating facilities.

4.4 Description of Any Warning System in Effect

No warning system was disclosed for the Glen Road Dam.

*- 4.5 Evaluation

Because of the poor condition of the dam, the present
assessment reflects major problems that are not amenable p
to simple operating and maintenance procedures.

*:::: ''""
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SECTION 5,
HYDROLOGY AND HYDRAULIC ANALYSIS

5.1 Evaluation of Features

a. Design Data. No original hydrologic and hydraulic
design data were found for the Glen Road Dam.

b. Experience Data. No information regarding past S
overtopping failure was found.

c. Visual Observations. At the time of inspection,
visible evidence of damage to the dam was noted. The damage .. -.

appears to have occurred over a long period of time by the "
normal flow conditions throughout the years and probably not
by excessive discharges.

d. Test Flood Analysis. Glen Road Dam is classified
as being small in size having a maximum storage of 60 acre-
feet and a h,'draulic height of 22 feet. Using the Recommended
Guidelines for Safety Inspection of Dams, the test flood was .
determined to be I the Probable Maximum Flood (PMF). Using
PMF, the test flood discharge for Glen Road Dam, having a

drainage area of 193 square miles, was determined to be
15,826 cfs. The overtopping analysis indicates that the
dam during the test flood would be overtopped by 2.7 feet
(9.7 feet over the spillway crest). The spillway capacity at e 0
top of dam is 8,470 cfs which is 54 percent of the test flood
discharge. .

, '..'''T .

e. Dam Failure Analysis. To determine the hazard classi- .V'.
fication for the Glen Road Dam the impact of failure of the
dam at normal pool was assessed using Guidance for Estimating

Downstream Dam Failure Hydrographs issued by the Corps of
Engineers. The analysis covered the reach extending from the
dam to the shopping center, a distance of approximately 1.0
mile. A breach at Glen Road Dam under normal flow conditions
would result in an increase in stage of about 1 foot at this
shopping center above the 2-foot antecedent stage. An increase
in water depth and a release of channel clogging debris con-
sisting of timbers and rock from the dam, would probably not
cause loss of life, but could result in significant property
damage to the shopping center, Boston and Maine Railroad bridge
and Route 12A bridge. As a result of this analysis, Glen Road O
Dam was classified - Significant Hazard. ..-

05-1 0 l
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability 9 .

a. Visual Observations. The following visual observa-
tions indicate Glen Road Dam is not in stable condition:

() Deterioration of planking on upstream face and

crest of dam. -0

(2) Presence of a small whirlpool above the upstream %
face, which indicates a large concentrated leak through the
plank facing.

(3) Absence of plank facing over most of the down- AD-
stream face and severe deterioration of the plank facing
that remains.

(4) Absence of several timbers from the timber-crib
structure and severe deterioration of the timbers that are ...
exposed on the downstream face.

(5) Erosion of rockfill on downstream side of dam.

(6) Large leakage and/or seepage discharge along the
downstream toe of the dam, with a large concentration of flow
adjacent to the low-level sluice outlet near the center of the . ..
dam, and minor concentrations of flow at the ends of the dam
adjacent to the gate structures.

In addition, a large amount of debris has accumulated behind
the trash racks in the gate structure at the northwest abut-
ment, and both of the gates at the northwest abutment are
plugged with logs and other debris.

b. Design and Construction Data. Drawings are available
showing the layout of the dam and the cross-section of the
rock-filled timber-crib. The following statement was found
in available records: "Where the new cribbing is to be laid .
on bedrock the holes will be drilled in the ledge to provide
a means of pinning the cribbing." No other design and con-
struction data are available.

0 c. Operating Records. Available records indicate
that the reservoir was drained and the area immediately
upstream of the dam was dredged in 1960. No other operating
records pertinent to the structural stability of the dam were
disclosed.

0-6
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*.d. Post-Construction Changes. No records were dis-
* - closed of changes to the dam after its reconstruction in

1940.

(,1 e. Seismic Stability. This dam is in Seismic Zone 2 ~.
and in accordance with recommended Phase I guidelines does
not warrant seismic analysis.

6-2-
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SECTION 7
ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Glen Road Dam is in poor condition.
The principal concerns with respect to the integrity of the
dam are:

(1) Deterioration of plank facing on upstream face" . and crest of dam. --i i [[

S>. (2) Presence of a small whirlpool above the up-
-. " stream face, which indicates a large concentrated leak through

the plank facing. A -L

(3) Absence of plank facing over most of the down-
stream face and severe deterioration of the plank facing that
remains.

* (4) Absence of several timbers from the timber-crib •
structure and severe deterioration of the timbers that are
exposed on the downstream face.

(5) Erosion of rockfill on downstream side of dam.

(6) Large leakage and/or seepage discharge along the S
downstream toe of the dam, with a large concentration of flow
adjacent to the low-level sluice outlet near the center of

* the dam, and minor concentrations of flow at the ends of the
- - dam adjacent to the gate structures.

* Also, the silt that has accumulated in the reservoir below v O
the crest of the dam may or may not contain pollutants that
would cause environmental damage downstream if the dam - -

failed. The southeast abutment gatehouse is open to trespass
*! and is potentially hazardous.

b. Adequacy of Information. The information available
is such that the assessment of the dam must be based primarily

* on the visual inspection. The visual inspection is adequate
to determine the condition of the dam.

c. Urgency. The recommendations and remedial measures
made in 7.2 and 7.3 below should be carried out within one
year after receipt of this Phase I inspection report.

7-1
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d. Need for Addiitonal Investigation. No need exists
for additional investigation other than that required to
carry out the recommendations made in 7.2 below.

7.2 Recommendations _. *

It is recommended that Glen Road Dam be removed within one
year. A Registered Professional Engineer should be engaged
to develop a procedure for removing the dam in such a way
as to avoid damage downstream. Attention should be given
to the silt that has accumulated in the reservoir and to its * .
potential for causing environmental damage downstream.

* Consideration should also be given to demolishing the gate
structures and service bridge. -

7.3 Remedial Measures

a. Operating and Maintenance Procedures. Because it
is recommended that this dam be removed, there is no need
to implement specific operating and maintenance procedures.
It is recommended that a surveillance and warning system be . .
established for use in the event of emergency conditions.
The debris behind the northwest abutment gate openings
shculd be removed to provide fullflow openings until the dam
is removed.

7.4 Alternatives

If a dam is needed at this site, a new one should be designed . ."
and built.

* , -..
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VISUAL INSPECTION CHECKLIST
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VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

PROJECT Glen Road Dam, NH DATE November 10, 1978

TIME A.M.

WEATHER Cool, partly cloudy ..... -

W.S. ELEV. U.S. DN.S.
710.4 396.8

PARTY:
1 Robert Langen 6. Ronald Hirschfeld - ..

". AL

2. Stephen Gilman 7. Warren H. Guinan (11/15/78)

3 David Deane 8.

4. Douglas Ford 9.

Robert Ojendyk 10.

PROJECT FEATURE INSPECTED BY REMARKS

1. Hydrology/Hydraulics W. Guinan/D. Ford/R. Langen

2 Soils & Geology R. Hirschfeld

3 Structural Stability S. Gilman

4. •

5.

6.

o7. . . . .-n

8.

9.

.10. S

i0 • •
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PERIODIC INSPECTION CHECKLIST

PROJECT Glen Road Dam, NH DATE Novenber 10, 1978

PROJECT FEATURE Dam Embankment NAME ...._-___._'._.

DISCIPLINE NAME . .

AREA EVALUATED CONDITION

DAM E!M4ANKMENT Dam consists of rock-filled timber crib. S S

Crest Elevation

Current Pool Elevation 710.4' NSL

Maximum Impoundment to Date Unknown

Surface Cracks Not applicable

Pavement Condition Not applicable
Crest alignment deviates a few inches

Movement or Settlement of horizontally and vertically fram a
* Crest straight line near rockfill washouts 0 -

Lateral Movement close to each end.
See "Movement ... of Crest," above.

Vertical Alignment See "Movement... of Crest," above.

horizontal Alignment See "Mvoe-nent...of Crest," above.

-* Condition at Abutment and Poor. No indication of instability. .
at Concrete Structures

Indications of Movement of None visible. Several parts of timber
Structural Items on Slopes crib are decayed, other parts have

washed away.
Trespassing on Slopes Not applicable

Sloughing or Erosion of Not applicable
Slopes or Abutments

Rock Slope Protection - Not applicable
Riprap Failures -

Unusual Movement or Cracking Not applicable
at or Near Toe

Seepage discharging at toe of rockfill
Unusual Embankment or Down- along entire length of dam, especially

stream Seepage severe near sluice at oenter of dam and

* Piping or Boils near abutments.
Hole eroded backward from toe next to

Foundation Drainage Features downstream training wall at southeast - : -

Toe Drains abutnent.
None apparent

Instrumentation System Not applicable

Vecetation Not applicable
None

A--2
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.0 PERIODIC INSPECTION CHECKLIST

.Y. POJCT Glen Road Dam, NH DT No.10, 1978
- Outlet Works -Intake Channel

PROJECT FEATURE and Intake Structure NAME__________

DISCIPLINE ___________ _____ NAME__________-

AREA EVALUATED CONDITION

OUTLET ORS-IAECHN L Outlet works at northwest abut-
* AND INTAKE STRUCTURE ment

*a. Approach Channel

Slope Conditions Vertical concrete . AI

Bottom ConditionsNo vibe

IRock Slides or Falls None

* Log Boom None 0

Debris Clogged with debris

Condition of Concrete Poor, extensive spalling
Lining

Drains or Weep Holes None apparent

b. Intake Structure

Condition of Concrete Concrete faced stone -extensive

spaitling S
Stop Logs and Slots Rotted

A-3S



PERIODIC INSPECTION CHECKLIST -

PROJECT Glen Road Dam, NH DATE November 10, 1978Outlet Works-""
PROJECT FEATURE Control Tower NAME

DISCIPLINE NAME -,__.__O

AREA EVALUATED CONDITION

CTLET WORKS - CONTROL TOWER Northwest Abutment - old power-
house foundation.

a Concrete and Structural

General Condition Fair, mass of structure sound.

Condition of Joints No indication of movement. *
Spalling Face of concrete spalling show-

ing stone masonry behind.
Visible Reinforcing None
Rusting or Staining of Limited to area adjacent to

Concrete embedded iron. 0 0

Any Seepage or Efflorescence Significant

Joint Alignment No indication of movement.

Unusual Seepage or Leaks in
Gate Chamber , 0

Cracks Extensive alligator cracking.

Rusting or Corrosion of None visible

Steel

b. Mechanical and Electrical O

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates Wood in deteriorated condition.
Gate in open position but blocked

Emergency Gates with wood and debris. Operating . -
Liahtnin g Protection System mechanism is in fair condition.

Emergency Power System

Wiring and Lighting System

A-4
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PERIOD INSPECTION CHECKLIST

PRCJECT--Uen Road Dam,. NH DATENovember 10, 1978
-i Outlet Works -Transition

PROJECT FEATURE and Conduits NAME -

DIS:CIPLINE __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ NAME _ _ _ _ _ _ _ _ _ _

AREA EVALUATED CONDITION

CUTETWOR-FS - TRANSITION AND
CONDUIT

General Condition of Concrete Not applicable

Rust or Staining on Concrete Steel penstock -28' long 5'
steel is rusted.

Spalling Not applicable

Erosion or Cavitation None visible

'1 Cracking Surrounding concrete is cracked

Alignment of Monoliths Not applicable

Alignment of Joints No indications of movement.

Numbering of Monoliths Not applicable

A-5



PERIODIC INSPECTION CHECKLIST

PROJECT Glen Road Dam, NH DATE November 10, 1978
Outlet Structure and

PROJECT FEATURE Outlet Channel NAME r. ..

DISCIPLINE NAME -_._

AREA EVALUATED CONDITION 5

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL

General Condition of Concrete Poor

Rust or Staining Some around penstock

Spalling Substantial where concrete in
contact with water.

* Erosion or Cavitation * *

Visible Reinforcing None

Any Seepage or Efflorescence Yes

Condition at Joints *

Drain holes None apparent

Channel

Loose Rock or Trees Some trees, but channel is wide. 4 9
Overhanging Channel

Condition of Discharge Bedrock with boulders - fair
Channel

* 0

A-6
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PERIODIC INSPECTION CHECKLIST

PROJECT Glen Road Dam, NH DATE November 10, 1978
Outlet Works - Spillway Weir,

PROJECT FEATURE Approach & Discharge NAME
Channels

DISCIPLINE NAME _--O_....._•

AREA EVALUATED CONDITION

OUTLET WORKS - SPI.LLW-Y WEIR, APPROACH Sluiceway at center of dam.
AND DIS{riRGE CHLLNLS -

a. Approach Channel

General Condition Heavy silting against upstream
face of dam.

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Approach Channel Silt -i %

S0 •
b. weir and Training Walls

General Condition of Concrete Poor - extensive cracking & spall-
ing on training walls.

Rust or Staining None visible

Spalling Yes

Any Visible Reinforcing None visible '-

Any Seepage or Efflorescence Efflorescence of alligator cracks.

Drain Holes None apparent

c. Discharge Channel

General Condition Good
0 0

Loose Rock Overhanging Channel None

Trees Overhanging Channel Trees overhanging channel; chan-
nel is wide.

Floor of Channel Bedrock and boulders.

Other Obstructions None

A-7

* S S S S 0 6 0 0 S 0 0

~ . . - . ".. . . . . . .. .



-.- - o-- "* C -

PERIODIC INSPECTION CHECKLIST

PROJECT Glen Road Dam, NH DATE November 10. 1978

Outlet Works -

PROJECT FEATURE Service Bridge NAME -"-"-___-

DISCIPLINE NAME

AREA EVALUATED CONDITION .. '

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure Concrete and wood suspension .-*---..

Bearings Concrete - good ..-.-

Anchor Bolts Fair - southeast end of suspensior . .
bridge loose from bearing.

Bridge Seat

Longitudinal Members Treated 4" x 6" - fair

Underside of Deck Good *

Secondary Bracing Cables at tower are rusted. .

Deck Treated wood, fair condition.

Drainage System Not applicable

Railings None

Expansion Joints None

Paint None

b. Abutment & Piers

General Condition of Concrete Good

Alignment of Abutment Good

Approach to Bridge Good

Condition of Seat & Backwall Good

Towers - treated wood Good condition

Cables Rusted fair

A-8
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PROJECT Glen Road Dam, NH DATE November 10, 1978

PROJECT FEATURE Reservoir l~RLarnan

AREA EVALUATED REMARKS

Stability of Shoreline Good

S Sedimentation Major

Changes in Watershed Some (highway)

I Runoff Potential

Upstream Hazards Railroad bridge

Downstream Hazards Railroad bridge0

Alert Facilities None

Hydrometeorological Gages None at site -U.S.G.S. gage
upstream 8.4 miles

Operational & Maintenance
Regulations None

4~A-9
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,erv truly your3.
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He.ad feect 7 3T
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Gornerator- K.W. 9 S

2. is t-e zCvo r -pr.:tt 4r. opera'tion? Y' -

If. not, is the tito ir orra!Ic ccniton? _____

~i s the dean in godrnarYe 3

Signed:,---z -

Zate _________
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NEW HAM-PSHIRE NVATZR CONTROL COMMI55ION

DATA ON WATER POWER DEV1-!OPMENT5 1N NEW AMSH.S

LOCATION AT DAM- NO ..... 34.,12

............................... ........... County............... &:l . .......... G ftC

Stream ... .V................I... .................... 1 ...... I..............................

Dasin.-Prirnar) . ........ ............................... :Secondary . !-- m =........ ......

Local Nane .....................................................................

GENERAL DATA

I ........ ,3 .......... .:.....................................7...........................
Date of Constrct~on ................................... Use of Power . . l. ........

Pond.-ge ...................................... ac. ft.: Storage ............................................... ac.*4 DESCRIPTION
Rack3

Size of Rack Opening ..............................................................................................

Sire of Bar.......................................... : MIaten~al................

A rea: Gross ................................ sq. F'..: Ne.. ............................................ sq.

Head Gates

Type .................................................. ....................................................................

N -,;rn be r................. :Size .. .............. ft. high x .............................................. fL. wvide

Eleva-.ion of irnver ....................... Total Area.......................................... sq. f.. -

Hoist............................................................................................... . . . . . . ..

Penstock

Number ......................... ae~a...................

Size ...................... ..................... Lengtl ........................................ . . . .

Turbines 33' S morc-nSm e.

Number ............................. : Make-s ............................ ...............
Eating... .!7n'rrit~8O ~ .~ Total Capacity 2 E; A-0

MnIx. Demnent C.F.S., per unit ...........................:Total................................... cfa.

4 Drive
Type .......................................... ........................................................... . . . . . . .

Generator.4

Number................. ............................. ........ ..........................................................
Make .. ,A ..... -5... ....5 4 t ........ I ..... 31O...... .

Rating XW.. per unit ... SQ.5 0 .. 1.,...Q Total Capacity ... Q. . .. ..'.

Exciter

Number .................... '.lake ...... .................................................................

Pating-per unit ............................. Total Capacity ............................................. W.
OUTPUT-KWHRS

19 ..... ...........................................9..................................................
19..... .............................. 19.... .................................................

1 .. .. ... . . . . . . . . . . . . . . . . ............. . . . . . . . . . . . . . . . . . . 1 9 . .. . . . .. ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

19 .... .............................. 19..... .... .. ...........................................

0OWNE R . Gra=ite S,:a-e Elec:::'c Co

lzbuiavti By.....~ A.........Date.................
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NEW HAMPSHIRE WATER~ CONTROL COMMISSION

DATA ON DANIS IN NEW HANISHiRE

LOCATION STATE NO0.... ........

T ox L oa on......... ......... ....... County ..................... ... .....

Stream ..................................................... .......................... ............................

Basin-Primary .......... P..1A - ................. Secondary ....... R ..................

L o acal ....P a n N am e ........ ...................... ...................................... .........

Coorlinates-Lat. ........ Long................... ................

GENERAL DATA
Drainage area: Controlled.............. Sq. 'Mi.: Uncontrolled.............. Sq. -i.: Total.2.4...so. MIi

Overall length of dam ......... ft.: Date of Construction...................................................... ........ ....

Height: Stream bed to highest e ..........ft.: Max. Structure .............. i3 .................. ft.

Cost-Dam ................................................. Reservoir.....................................................

DESCRIPTION * Log cziD- dood- STcn- Cornc-ete *

waste Gates

N u m e ...... ............. i e........................ f .i ,x........................................... ..............- d

Elvto Inveer... .............................. ............ :ig ToalAa............... . . .............................. t. Siq. ft

Eloitio .......n............er............................................l.Area...........-......sq...................... ft

Waste Gates Conduit

Number ................................. Materials ...................................................................

Embankment

leight-Msax ....................................... fit.: Mill..............................................................ft.

Top-Width ......................................... Elev ............... . ....................................... ft.
Slopes-!Upstream................. on................. Downstream ....................... on ......................

Lciigth-Right of Spillwvay ......................... Left of Spillway ..................... ............................. ....

Spillway

Materials of Construction........................................................ ...........................................

Length-Total ............................................. ft.: Net. J2.~. .......................... ............. ft.

Height of permanent section-M1ax .............. ft.: Min.......................................................... ft.

Flashboards-.Type ............................................................ :Height........... ......... ft.

Elevation-Permanent Crest..... ........................... Top of Flashboarri .... ..............

*Flood Capacity .... o155........... cfs ................... 5.,1...................... . n.

Abutments
Materials: ....................................... ............................................ ..
Frebar: .a..............ft.:.....t

Headworks to Power Devel.-(See "Data on Power Development')
OWNER ......... rante sta e* --ieczric 1,0

R RENMA RK5 .- cZ -7ct-i C Pore.- for z?,_,o i U:~ ' z-'

.......................... Date...... . -....

* 6 0 0 S S 5 0 0 0 0 5 5 S S S S
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Gent I enen

in order t.at %-- ray dcternino -.he Lanue. nd :- * .
tent of t:r., fflocd off SeTtem ber 21-24, jurt -CArzc, iv.c arp re-
c~vcztin the v7.rious van -mer: ir. the Cta-e tosup, , utsI t

the ffollo.2;, _ .forrnation!

2. Vas this damn iit,4ureC? An s.

2. if so, to vhat rxtcnt? Ant. -

Did All f1hboads %kn. PPAMTCALLY ALL
ro out?

4. 'Th-at w-as the -.;xi,-u:. In.: APPflOC. 6 1'?.
n eight off water over ____

the nernanent crest ______ _________

off rpilU,.,ay? .0 S

. t-rt day An~d hour An . APPROX. 1] P.M., SEPT.
did the maximnun flood ____ ________

height re~ch your dx"n? ______________

6. An: ot-her interrstin i lnCrrs tzor. reCordlnt- the r"ccd
or rpin fall may . e Giver, or, the bpc'k off this s . eet, or attach
sheets.

llyou 2riette return this et-ter -thas 7-uoh in-
fnaton as you cpr Ziv.e us as rt.:'ao pcotibl_-e. A. self-
qddressed envelope is attached herett.'

'e thin~k you for your coo-eratil-n.
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Figure 2 -Looking at the downstream face of the
darm.

Ficiure 3 -Looking across upstream face of crest
of the dam at the gatehouse.
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Figure 4 -Looking across the crest of the darn.

Figure 5 -Looking across the downstream face of
the dam.
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Figure 6 -Looking at northwest end of the dam.

Figure 7 -Closeup view of debris in front of
gates to old powerhouse at the north- -

west abutment of the damn.
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Figure 10 -Closeup view of spalling concrete on
northwest abutment gate structure. 0

Figure 11 -Looking at penstocks to old powerhouse
at the northwest end of damn.
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Figure 12 -Gate controls for old powerhouse at
*the northwest abutment of the dam. *-0 -01

Figure 13 -Looking across the gatehouse service
bridge from the southeast abutment.-
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Figure 14 -Looking upstream from the northwest
river bank. * *

Figure 15 -Looking downstream from the northwest
abutment.
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